This Coastal and Hydraulics Engineering Technical Note (CHETN) describes the implementation and testing of waterborne vessels induced pressure and stresses into the threedimensional (3D) shallow water module (SW) of the Adaptive Hydraulics (AdH) numerical code. A description of the inputs required by the user is also provided and serves as the user's guide.
A variety of 3D reservoir, riverine, coastal, and estuarine simulation models exist (such as ADH-SW3, CH3D, TABS-MDS, etc.). These models solve some form of the Reynolds averaged NavierStokes equations using the hydrostatic assumption. The governing equations for velocity ( u , v , w ) are written as Under the hydrostatic pressure assumption, vertical accelerations are neglected, and the equation for w yields the following equation for the pressure term:
where a P is the atmospheric pressure, g is the acceleration due to gravity, ( ) z ρ is the density at a location in the z direction, and η is the water surface elevation.
INCLUSION OF VESSEL PRESSURE FIELD:
In ADH-SW3, the pressure applied (P(z)) is a function of the atmospheric pressure (Pa), usually assumed to be zero in the absence of an atmospheric pressure field, and the location of the node under consideration in the z direction. This hydrostatic pressure component (
is internally normalized by the product of gravity and density so that the resulting pressure is in terms of the depth of the node under consideration.
Incorporation of boat pressures into ADH-SW3 takes advantage of this, and the atmospheric pressure (Pa) is incremented by a value equal to the draft of the vessel directly over the node under consideration. This results in Equation 4 being modified as follows:
Where Pb is the vessel imposed draft or pressure, and other variables are the same as defined previously. Figures 6 and 7 illustrate the effects of the additional pressure imposed by the vessel on the velocities under and around the vessel. It is seen that the pressure field causes a velocity response on the bed, and this imparts an additional stress on the bed. 2. Galveston Bay. The demonstration of boat pressure implementation was performed on a Galveston Bay example (Figure 8 ). This demonstration was comprised of a single vessel drafting 1 m traversing the Houston-Galveston ship channel in a channel of approximately 13 m depth, with vessel properties shown in Figure 9 . These vessel properties are defined in section "Boundary File Implementation." This example was run with no tide, wind, inflow, or other forcings other than the moving vessel. Figures 10, 11 , and 12 illustrate the vessel pressure field, the surface velocity, and the bottom velocity, respectively. The vessel is moving at 0.5 m/sec into Galveston Bay, from lower right to upper left of the figures. 
BOUNDARY FILE IMPLEMENTATION:
The boat pressure field is activated in ADH-SW3 by the inclusion of the "OP BT" operation parameter card in the ADH-SW3 boundary conditions file (*.bc). In addition, a boat definition file (*.bt) must be specified. Presence of the OP BT card in the boundary conditions file and the absence of a boat definitions file will cause pre_adh to exit with an error.
The boat definitions files have a series of cards that define the vessel characteristics such as draft, length, etc. The first line in this file indicates how many vessels are being simulated. The card descriptions are as follows: 
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